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WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY1

Rail Signal Safety 
Updates

Safety & Operations Committee
December 8, 2022
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WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY2

Rail Signal Safety Updates

Purpose
To provide a briefing on why delivering additional safety improvements for the community will require Metro to 
fully activate the train control system (Automatic Train Operations and Auto Doors)

Background and Goals
• Since 1976, Metro’s train control system designed to operate utilizing automatic mode operations, or grade

of automation 2 (GoA2)

• Since 2009, operating in the degraded mode of manual operation, or grade of automation 1 (GoA1)

• Over the last decade, administrative changes to engineering specifications, maintenance policies and 
operating practices instituted to help ensure safer operations for the community

• Since 2012, prioritized funding for train control system state of good repair projects to improve system 
reliability

• To provide further safety improvements Metro intends to restore GoA2 train operations 
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WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY3

How Does the Train Control System Work?

Rail Control Center Metro Trains
Field Equipment

156 Train Control 
Room

High Current Bond

Rail Signal Safety Updates
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WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY4

Understanding Grade of Automation
GoA1: Train driver controls starting and 
stopping, operation of doors and handling of 
emergencies or sudden diversions

GoA2: Starting and stopping are automated, 
but driver operates the doors, drives the train 
if needed and handles emergencies

GoA3*: Starting and stopping are automated, 
but train attendant operates the doors and 
drives the train in case of emergencies

GoA4*: Starting, stopping and operation of 
doors are all fully automated without any on-
train staff; recommended install station 
platform screen doors

Rail Signal Safety Updates

* Platform doors required

*

*
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WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY5

Improving safety in manual mode (GoA1)
Operational Improvements
 Revamped operator and controller training programs
 Implemented systemwide reduction in maximum 

operating speeds
 Modified headways to account for longer train safety 

checks
 Implemented SMS system to improve safety 

reporting and root cause investigations
 Developed more robust safety awareness programs

Maintenance Improvements
 Replaced all Alstom Gen2 track circuits 
 Implemented fall speed restrictions to reduce rail 

wheel slippage
 Instituted a “Loss of Shunt” tool to identify possible 

track circuit issues
 Developed more robust preventive maintenance 

inspection program

Rail Signal Safety Updates

Key Factors for Station and 
Red Signal Overruns

Human factors are the leading cause of station and red signal overruns
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WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY6

Over 70% of their routes utilize GoA2 
operations or above

Only 8 of 42 metros operate their entire 
system using GoA1

• Metro is one of these 8 systems 
and the only system of the 8 
designed for GoA2 at inception

Metro Reviewed data collected from 42 Community of Metros (COMET) systems

What are other Mass Transit Systems Doing?

Rail Signal Safety Updates

Higher grade of automation enables increased control over train speed and formulation of effective 
traffic management strategies. It also reduces the chances of mishaps caused by human error.
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WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY7

GoA2 and Auto Door History/Timeline

Rail Signal Safety Updates

Fort Totten Collision, 
June 2009

GoA2 suspended 
pending root-cause 

investigation of accident

201920182014201020091976

GoA2 Trial
Brief trial of GoA2 

implemented 
October 2014  

Opening Day
Metrorail service 

began on Red Line 
in GoA2

NTSB Report & FTA 
Recommendations

NTSB determines GoA2 
not root cause; FTA 

issues Corrective Action 
Plans to Metro

Return-to-GoA2 
Program 

Relaunched
Program restart for 
GoA2 during Rush-
Hour only approved

Return-to-GoA2 
Program Deferred
Auto Door program 
continued testing 

and data collection

Return-to-GoA2 
Report

Return to GoA2 During 
Rush-Hours Report 
(Mott MacDonald)

GoA2 Study
Evaluation of 

rush-hour GoA2 
begins  

Return-to-GoA2 
and Auto Door 

Programs 
Launched

Project task order 
awarded

2021 2023

(Projected) Return-
to-GoA2 Launches 

on Red Line
During Rush-Hour

Q4 FY23

Auto Door initiative 
added to GoA2 program

Auto Door relaunch 
required due to quality 

issues identified in 2018 
data sheets 

Page 80 of 84



WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY8

Program Progress and Schedule

Train 
Control 

System (156 
Rooms)

27,915 Vital 
Relay

3225 Track 
Circuits

1156 Signal

770 Switches

Rail Signal Safety Updates

GoA2 and Auto Doors Red Line Installation and Testing  Completion

Red Line Wayside Installation/Testing (100% verified) Complete

MSRPH Updates Q3 FY23

Red Line Integrated Testing Q4 FY23

Red Line Operator and Controller Training Q4 FY23

Red Line Safety Certification Q4 FY23

Phase 1 ATO&AD Launch Q4 FY23

GoA2 and Auto Doors Other Lines Installation and Testing  Completion

B/O/S/G/Y Wayside Installation/Testing (~20% verified) Q3 FY23

B/O/S/G/Y Integrated Testing Q1 FY24

B/O/S/G/Y Operator and Controller Training Q1 FY24

B/O/S/G/Y Safety Certification Q1 FY24

Phase 2 ATO&AD Launch Q2 FY24
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WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY9

Staff Coordination

 Execute employee 
engagement campaign on 
ATO and Auto Door program

 Develop and perform 
certification training for 
operations and control room 
staff

 Execute rule changes to help 
ensure safe operations in 
GoA2

 Coordinate sustainability 
review of power consumption 

Safety Certification

 Obtain engineering approval 
of all cab and field data

 Conduct dynamic testing to 
verify safe system 
performance

 Coordinate safety certification 
review with WMSC

• November 18, 2022 the WMSC 
closed the corrective action plan 
regarding proper implementation 
of safety certification for project

Readiness Review

 Conduct engineering 
readiness review 

 Conduct APTA Peer review

Restoring GoA2 and Auto Door Functions

Rail Signal Safety Updates
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WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY10

Rail Signal Safety Updates

Communications-Based Train Control (CBTC) is the next 
generation of signaling around the Globe
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WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY11

Q4 FY23: Perform GoA2 testing on
redline

Q2 FY24: Board update on the key
program initiatives to include the next
generation signaling program

Next Steps

Rail Signal Safety Updates
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